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(54) PLASMA TREATMENT APPARATUS AND PLASMA TREATMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma treatment apparatus 
and a plasma treatment method with which highly precise ultra-fine 
pattern formation can easily be carried out on a sample with a large 
diameter and selection ratio at the time of ultra-fine patterning is 
improved. 

SOLUTION: This plasma treatment apparatus comprises a vacuum 
treatment chamber 10, a sample stand 15 to set a sample 40 to be 
treated in the vacuum treatment chamber 10. and a plasma generating 
means including a high frequency electric power source 16 and in a parr of 
electrodes 12, 15, a high frequency electric power source to apply VHF 
band electric power at 50-200MHz is installed and also a magnetic field 
generating means is installed to generate a magnetostatic field or a low 
frequency magnetic field with not less than 10G and not higher than 1 10G 
In the direction at right angles to the electric field generated between the 
electrodes 12, 15 by the high frequency electric power source. The 
magnetic field generating means is so set as to keep the point where the 
component of the magnetic field along the lower part electrode 15 
becomes the maximum at a position on the upper electrode face 12 or 
closer to the upper electrode 12 side than to the center between both 
electrodes 12, 15 and a cyclotron resonance region of electrons is formed 
between the pair of the electrodes 12. 15 based on the mutual functions 
of the magnetic field and the electric field. 
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T 7.^tU^^ Z. tf}^fftDnx\^^^o "tCDm^ktLX^ 
1 0 OKHz~l 3. 5 6 MH z ^"^m^^^nx^^^^i)^. 
COSK^^T-ti. i—7.l^(Dn^<D^i\:\Z^^>f)'^m 
m-f^fzisbX^i-r^-f^tXDJi^-Jl^-j^lf}^^. fSi/^x 

yyjuif—^mtt^'Dx^^rzo i^i/^x:t-ji/4=— fflyco-r^ 

fzo — RFAWTXJl&Sc^{?iJ^H5 OMH zgS 
^±<D-^^mt'r^t. AS^T^XT-;!/^— 5J^^fTH^5 
oT>^>^;Uhf-^(Ci£o'</0^\ Xy7:^±mz't(DX. 
^-^Jl^-CO^^^^miotl. i—7.\zmtD^mJ^^^±^'^lZ 

i^T-r^fz^. AM-r:<r>(^x:f.ji.4^-^^ffi{csijffli-r 
^z.t'/)mm\zt^^^!^.:^^$>'Drz. 
[0 0 2 0] ^fz. ±.m'<ttMt^Ws^. msme 2-2 s 

0 3 7 8 6-61182 #i>^(Cie«!£c^ 

rsji7./%-( T 7.mw.^^^t. um-^mmtumt<Dr^\z 
mnmmmmmwm^mm Lxmmzn)i7.n'^77.^ 
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BP^ Ep jiD s n -5. -r ^ >mmm!£A^i&T u . < :t > x 

[0 0 2 1] S/i. USPS, 320, 98 2^mMt 

izmm.-^nrzm^cDiE^miiiti/'^-i 7 xm.m.yj^Ti.t. 

fzist), / N'-Y 7 X mas !C J: 0 Um^m C» -> - X {^iST-^S 
-f :t > X j 1/ ^ - ® $fj tl ^ ^ ^-if 75^- ^ o Ac . 

[0 0 2 2] ^^.icsfc, y^x-^ffistcisi/^Ttt, 
^5'v;^/;i/ilF-i:;i£-5.;yx^MS^icatA$-B-. «as^i*g 

[0 0 2 3] Sfc. iJttcai^fc J a p. J . Ap p 1 . 
p h y s , 2 8. 1 0COVHF#«-!t-f i/D hD>^fcni 

0 Ommg^ti>±<i: /J 0X43(3. MlSlWST'CD^ffiJgJt; 

[0 0 2 4] jaSlC:^'XO^@i^jts?) 
■r* 3 0 0iiimiy.±«;'cPST"l^-fj:7"^X-7^f#-5>Ci: 

:^n%(nm.mzn-r^mmy^i5'-y(Dm^um 

[0 0 2 5] *%^©ffi<^gMtt, ±nmcom.m(D±m 
iztDtz-^xi^—fy^-D-smfmrn. mzmtmmm=&m-t 

mr^ztizib^. 

[0 0 2 61 ^mmmcosmt^ up^'p(Dmmm m 

A«S i 02, S i N, BPSG^) (Ci^-T-g) 7^5- X"? 

vjaa:^S ^ tS^T ^ ;i t ic $) o 

[0 0 2 7] *%0^CD<thO@6«)«. ^^t^i-f ;t>x:^;U^ 
[0 0 2 8] :^^Bmm(Dmm\t. Kf4®ftmK^!Ccfc 



(8) 10-261498 
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[0 0 2 9] :^^mom(Dsmt. -<^yt^i^ti)v^ 

[0 0 3 0] 

10 -r^-X^XvMSSMtc^ot^T. mrlB— *fcofl;1SMlc. 
3 OMH Z7i£l>b 3 0 OMH z(^VHF#COi«J^)Klt:^ 

[0 0 3 1] *%BJcoft!iW!!#mn, — ^ 

<Dmm=^^ts-fyx-^^]^^^ii. mnim.m<D-:fj^m 

SX5XTMSgB(C43l5T. BfflE— *fCDttSrB^('. 5 
OMH z 2 0 OMH z (DV HF^m.tl^W1}U-t^ 

^mi&n.w.t. m?.Mm^m.miz^K)mm—tt(Dmw^ 
hi.<it^(D&m\z^-r^m^t^m-r^:^\tiHz. i? 

mm.n-^(Dm\z^^o:^\i>\(niSi6^(Dm.^izu^w>^t^. iti 

[0 0 3 2] *%B^(7D(lh(?5#8S[H. K^MS^t, — *t 

w«ffi<£^tjx^Xv'^fi£^gi. mmm.m.(r>—:}j^m 

^ X 7 X"^ f c cfc 5 X ^ XT «aay^ 

40 colt^i:3cM-r-5:^l6]!3. 1 0 :y'i'7.£A± 1 1 0 C^X 
JWTW^EI^t, L < tt(g^iSm«Ogp$i-^Jgfig-r-&Xx 
■yXi:. i^HiSttiUlCct OaflfB— «©«MrHll:i. 3 0M 
H z T'ctl/^b 3 0 0 MH z (75VHF?ffl|:>j^EnJIJDLT. 8(1 

€:ffM-r-5>X5^->Xi:. HfIl2m^Ci-+i--r n h p >^a| 
IC J; U ^fiX $ ri^ X ^ X-^ J; 0 . fJlieMf^^ MilT -5 
Xt^- Xi ^WT-i) C i: IIS).S). 
[0 0 3 3] *%Hgi-J;ntS. iigiC**XOT«fBii&iiiii 
50 -f. ^3 0 i)m\^A±.'n:KU'i^.xmi-<^>m.m.^^i)^± 
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m'^Mf&mMtLX. 3 0MHz;^j:liL3 0 OMHz, 
$?^U<ti5 0UHzUl^L2 0 OMHz<DVHF^m 

nmr^o cntcjzo, —no^mmmizitt. M.m^<DU 
u>^miz^u±fi^'^n^-x^X'r{zj:.Dum^w^m't 

^l.<mS:mm (IKHzJ^^T) 5S^cogp»$:WL. 
l:ffir«1C0Sgai^ 3 OfcCliL 1 0 Oram, Jf^L<tS307i 

[0 0 3 5] jg^^SSa^^COii^Sc fctLT. 50MHz 
^ f ^2 0 OMH z CTDVHF^fflli^dchCl^oT. 37" 

^ x-rm^^t-^-f ^ p&E c RcoJ^'&t'Hi^T 1 mt^^^ 
5x 1 o'^-cm'^j^ic;). &mz^m(DWii^Xy x-^m^ 

bn, 0. 4 - 4 P aC7){£|±TiSL/- hc7)MS7:?^'pJtg^ 
[0 0 3 6] mmo) 13. 56MHz c^W¥Sfl:M(I 

[0 0 3 7] ^fz. *:%0^{Cctnti\ f^mac7)P^T\ ss 

m^\zwnummfS.^(^&±tu^m^^^mmm<D^^ 
^ohmn-^tRif:tm\zmmL. M.m^<Dunm.&m'T:- 
(Duniz^Tumm^m^ s o ii07.&.T»^ L<\t\ 
bt307.^Tfr^z.t{z^-DT. ummmmi^&Tm 

"f-i.zWKn-uyyt] (EXB) ^/h^t^^tt-L, un 

[0 0 3 8] ^^m(om.<T^wmz^n\^. ^^^co^'^gp 



(9) \ 0- 2 6 1 4 9 8 
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0, '7uVuyW%mML^U<\.fzK^ . m«<hm^ 
[0 0 3 9] '^uVuy^mmMP>ZW'&rr: 

(DrnWi'^m.^mzi. . EC R#tqifi^&$^<-r^i:, it 
-f hD>^q6a^^^§d?:)^c:i:7^^*T^^o ecr* 

Be (1-a) ^B^Bc (1 + a) {0 
10 0. 0 5^3^0. \f^^m^^mP>(DmMhif^ 

[0 0 4 0] ECRttRi^.*^Tt3:«g|;^^'ilt;/c5^. mz 

(ommt. ECR^mmmzit^Tmm^m^T. ^yi^ 
t})V(D^^<D:f5tmh.\zt^^. ECRm%mM(Dmt±. 

[0 0 4 1] i^m^<Dm(Dmm^. KSJas^ii, wlm 
20 '^^m'^\H'X'^w^n^mn^um't^rz^<7^uM^ 
^m^nm.^^t^x^x^^f^^^^t^^'r^x^^ 
x'v^iasigHTfeoT. mmMM^mm^mf)\z^'ox 
wiWMM^iz^m^^m^m^m^^t. mmMM\zn)i 

fii^. mjIHiSS&MaS^ LT 1 OMHz — 5 0 OMHz C7)S5 

mm.nK.^B;^im't^ht^\z. tufH*^«[is^^ o. s 

-4. 0 P aicMEE-r^J:^{r«^bAcC<htCS-5. 

[0 0 4 2] i^mn(Dm<Dwm\t. s^^as^ch, 

mw^)V7.n^T7.mK(Dm\\\zmmwMmMm 
^m:<D^m.mmmm\ztij<:^\.x^^'t^mj£(D^it^^ 
m-r^. n^nm^fkt^wnrzz.t\zh^o 
[0 0 4 3] ifmM(o{^<Dwmt. n^m^^izmn^ 
nfzn^-r^~n(^nm<o-^\zun^w.mr^7.y^-j 
xt. mun^Bn.^mti\z^^xmmmM\z^m'^^ 
40 7.y^y7"h. mmmtrnm-^ tifz^mmz . jzy^> 

'f-^7.^mX't^7.'ryXt. tufHSH^^. 0. 5 - 
4. Q R a\ZWLKW^%T^7'f-y7^t. lOMHz — SO 
OMHz Oia/^i^miE^^iDb. SufBBE:^TTX';/5^>^/ 
^Ts^X^X-^Wzr^X^yXt. mXyX'^\Z^K^ml 
UU.n^:r.y9'y^'^^7.y-yXt. mm.—^(DmM\z 
n)V7.n-iT7.n.^^mWt^7.^yXtt^^f^^X'7 

x-^mM-^m^zh^. 

[0 0 4 4] ifmn(D{^<Dmm'^. ti)^r^mm(^~^ 
<7)mM\zun^w.m-r^7.'rvXt.. mmm^nrzuPt 
50 ^^nm.mii\zX'DXmmnM^z{^n-r^r^7.y-^yx 
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COmWZ. 2 5 0 1 0 0 0 Vc?D/^;i/XS*M<h 0 . 0 

A«si02, siN, BPSG^) ^y^x-^mmr^ 

[0 0 4 5] ^mM(Di\ii(Dwmz^ni^:£:. mn^mmm 
mi^m^^-r^^mmm^^^mK.rzum^izm^(Dm 
'i^cD^jixw^-f T 7.m.ti ^mut^ d (I J: 0 . un 
<Dummm^^+^\zm^\^\ 'Z^mt-r^mm/'^^-y 

mmmmti \zj:-d Tum^izi^^-t^^mmm^^ t . 
un-^izmm.'^ti. mum^izAjiTs/^^-fyxm^^^w 

[0 0 4 6] ^ti. ^mM(Di&(DmmzJ:mi. 

/"^■i T xm&(DWMizm^^n^m^^<DBn^mnm 

tLx. /^jiT.—mm^co^m^miz^ommi^miDm 

iy2}^Ttt^^j:o^zmf^r^o mi^^^iz^t. T^m 
m(D^mz^i.f ibtiTzmma^cD^m^^ y ^mcomm^ 

i^m(Dmii^izmt)^mj^<D±^^mM'r^^m^mm l 

[0 0 4 7] ^mm<Di&o:>^wzj:nift. ^az^tz. 
un<Dj:y^>^'mizmm-:^(Dmmiz. 250V-1 

un^cDmmm («?ij^ti*s i 02, sin, bpsg 
m) \zti-t^xyX'7mm(Dmi^^mi:\^±^i^^z.t 

[0 0 4 8] :$^%mo:)i&<D^mit. M^mm^t. mm 
^mmM\Hr'mm'^ri^un^^m-r^rzisbcDun't 

oT. nHmum^^mmmf^iz^-DTmrnm-^^zuw 
r^^m^m^^t. mmmiz/^-fT7smEt^wm-r 
^/UT^wtu^mt. mmM^9&mmiz. ^i^tui^ 

m^r^^z^:h)im^^^t. miM^i!im^iz^^> 
^^mi37^mmr^^mt. mm^mmmzx^x 
-^^^^^i^^x^x-^^f^^^t^MML. mmun 

[0 0 4 9] :^nm(omcr)^m\t. M^^m'^t. i^k 



(10) i^mW- 1 0 - 2 6 1 4 9 8 
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^i(^m'^\Hx9!im^n^un^mmT^rzi!d(Dun'^ 

Mm^&mm^^^x^X'r^f^^,^mt^■^•f^x^ 
X'^mmmmx$>^T. ntimum^^m^mti\zj:'DT 
mmun^izuwr^mmmm^mt. miumiz/'^ji 

stjfHK^^as^tr. ^i^tfji^±miJ7.^^^x^X'^ 
it L mmm (D^z^tiji^ mmt ^yi^^ti )\^^±m x ^ x 

LXyX-^ ^^^^it^mMX'y 7:'^±ffiL^^t^ 

10 ffix.. ttim^^^nmizi oMHz-s 0 omzcDMmi^m 
EE^muT^tthiz. mniM^i^m'^^ 0 . 5'-4. 
0 p a\zmj±r^<ko{zmf^^nT\.^^:it\z$>^. 

[0 0 5 0] *^0^(Df{h(^^f^{c.tntl\ -(:t>t^z^ 

^)i(Dm^miniL\zMmL. ^mmmmmmi^m^^ 
-r^Bmrnm^m^m^rzum-bizm^coi^^iD/^jix 
wu7xmf]^muT^z^\zj:D. un(Dummm 

[0 0 5 1 ] $bt3, ^:t>t^>^^)l(Dm'PK^niL 

mm^^< X"^ X'7i!im<DmiRi^^^m±-^it^ z. t^^ 

[0 0 5 2] ^fz. <:t>t ^ v^;i/C0S-^K^5ifi:{c 

mnL. /^)i7./'<-f Y xm.j±(Dmuizm^^m^m^^ 

^mj^mu^^tLT. /tjix—mm^comm^mizj: 
omm^m<Dmwzmt:)^mKMit^^. r^)V7.n^77 

m\z\t. TumM(D^m\zmin^nrzmmw^(Dm^m.'^\ 

WPct-r^o ^^^^^^tz. n)V7)%^T7^mm(Dmm 

[0 0 5 3] ^tz. if^wmo^m<owmz^n^t. -a^y 
ti'7V=y)\^(DW^n^^tL\zmn\.. s;j^f<^x>y5^>/f 
s$t::fiufE--:^cott®{', 2 5 0 v-- 1 o o o V(Dn)\^7 

titiiiO. 0 5-0. 4(^T^rL-5"^i:t^*-r'5A;UX 

(^J^t^S i 02, S i N, BPSG^) d^fT-STftfi 
40 h<r^X^ X'^%M<Dmiim^^l.^^^ C ^i)^X^ 

[0 0 5 4] ^ b(C*:f£0^C7)ft!lO4#iii' ctntf, 'l':t> 

ii5i3«5ftai<t LT, 1 0 MHz — 5 0 0 MH z COJSi^iKtt/E 
^ffli/^ ^W^^(ryil7.]±,-n^. 0. 5-4. OPaCD 
f£ffi:LTl^'So zn\ZX.^. "^"^X^fzX^X^m^h 

ii7.X'yx-^(T:>nmt^^<u^. u:mviij^(r)WSi\m 

50 [ 0 0 5 5] 
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5lC(iii):»44 O;0^*«ES$n^„ M«^l 2, 15 

m<DU.nm±o:>£:hM^ 1 m&.Tiz-r^tzit>iz. s o m 

$=fr3{ilcSfflr-g)R.^,75^^. 1 0 OmmJi(T. »SL<tt 
6 OmniU^Tt-r^W^^aSLV^., ±gBmil 2 {c«. v' 
y^>^^^'y^Xl 6 2 ^^MxTK^jRx;^;!.:^-^^ 
iS^'-r-£.fiSraig«M 1 6:^^^^$nTl.i-2). 1 6 1 iti^m 

-y>:^tr£r). 6<Dmi&w:fS.^\ztiLT 

[0 0 5 6] Stf4^lC(5taWlt^gen7tJ:gP^Ml 

L. /wrxsasi 7 cDEnsDtCcfc f^lSiN•M±«->-7>.^- 
[0 0 5 7] ±mmm i 2 cDTfflwsicti. -> u :3 >. 

<?5±a5«S;^A--3 0;O^^Ct^,nTl.i-5= Sfc. ±gr»« 
ffil2W±a5lC«. :tfX^ma«^^(Ctefl[f S:^fXS£ 
i(tg3 2?:<Sx.fe;9X»A^3 4;0tKttbnTV^So M 

XjemS 2. igpmm 2R!>'JigP^M:^JA--3 OIC 

^tt'E.nfc?L3 s^^M^T. iswcox-y5^>yi?(7)«as 

1 4^^LT»^$n^cX^7t?>yi siz^oM^mn. 
^ti. mmMi oAmnoymmEEtuzmm^ti^o 13 

^^>!b^tmzmm^<^<oRm(Dmmit^m^tzit>iz, 

[0 0 5 8] ±gP«ffil 2W±(C«. «MKtCff^fi£$n 
^;ta6com«m¥g2 0 0*^H2:tte>nTU^, i^^lff^ 

fiS:^g2oo«. 372 oi> mm^-f )i2 0 2 . 

■^A^^Ti^feSo jaa^l OCD^fiXWi^iibTtt. I^IK 

5^. S i cmA^$)^, n72 0 1 t±. iK^A^mS 
^1 0«4^^±gil*»b±gli®1f 1 2(C[6]*Hi. ±g|5l|S 
1 2 ICiGoTI&spfTll^^^il^^rjCS J; -5/^:^1^ B^ff^fiK 
•r'^<. 37gr>2 0 1A. 2 0 1 B^W-r-SWffiB&E^ 



(11) 1 0-2 6 1 4 9 8 
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m<Dmm^nwmmtu-DT^^i>. mmmiiSi^m:2 0 0 

au s s) Jii±l 1 0:tf':7 7x|y,T. fi^SL<lil T^'-i? 
(iKHZiJ^T) <D. ^ a hay^m^^U-^^^ 

$:*f -So 

[0 0 5 9] •tJ-'T ha ^C-SffigJl^S Be 

!gcf (MHz) lcMLBc= 0. 3 5 7 xf (MHz) 

10 commz$,^. 

[0 0 6 0] ^£43, *K?efC*5lt^2«iSl 2, 15 

<. y5X-7^fig#14«c7)g-ftd^c,^111 2, 15*^^ 
^<D[H]M$)^l,>(iCi®^jt:3^jWT-S)oTt)^Vi. COT 

J:0. ■tt-'Ti'P hD>^t^I^::ct;5:/^x'V(75:tR£^i^— 
[0 0 6 1] S:f44 0^«Mffijfr-5Ta5«ffil 5tt. 
20 2MitCDti>«5^^-yi7 2 0^ffix./Sl$fi)ti:7^£-3Tt,i-g)<, 

rtit)-^ . Tmnm 1 5 \t. i^mnw, 1 Tsumffi 1 5 a 

^CDr*3#J_h:^IC*6i^tt:2 l $^LTEM$nfclg2 
TSR«111 5 BtCi-QT^fiK^n, ^1, ^2MTgP« 

Vi&mt^) 2 2 75iI5tt^.nTti-2)o ^1. ^2MTSI5« 
SrallCtt. iSJ5Rfi£^i-*-y hffl«a-r;i'2 4 A, 24B 

L Titti^a;^ 2 3 A^^st $ nT*3 0.^2 Tspm® 

1 5 B mf}^iElZt^ -5 J; ^ IC U TjaoTSPttilKlCIft Sitfl;i£ 

^Ensp-r-s, cnicjco, ii«®«ii2 2 ^^tltis!^ 

4 0;i>'TSP«iii 5±ic®#. ffijtsn^. 

X o A (c 5^ ^ >K{t:#i * S ^ L t' ^ 

ffl-r-5)Ci*i-Cg--5„ Src. tt2lI23tLT(a. 1^10 

[0 0 6 2] TW^mm 15 ( 1 5 A, 1 5 B) IC 

(i. 2 0 V~l 0 0 0 VCDtStlO[)A;l.X/N''r7XSr#ti!i& 

7'a-;/^>yr]>x>if 1 9 A, 1 9 B ^^M.T-?-n-?-' 
40 n^Jt^tlTV^^o 

[0 0 6 3] cn^T-, fttt^'-v-y^tLT. 2®^^ 

¥ilS:-^n®i): (nS3) Tt)J;l.><, 

[0 0 6 4] :^y^yifmm=^nom-^. mm(D^M^ 
X'$>i>uU4 0 tt. sjia^ 1 0 w.TSPm® 1 5 (D±izm 
m-^n. ^m^^-yi^ 2 oiz^omm-^n^. —ys. 

XttJi&a'>3 6*^b**X#A^3 4$^M.T, U.Pt4 0(D 
X y ^ > iffflS *'7. /O^ma^ 1 0 icttif,& $ tl 
o. n^l 1«^?^#>7'1 8lCj;i3K^S^^^tl, ^ 
50 Bg^ 1 0 i)mPc(r>m^J^f) . «' 0 . 4 ~ 4 . 0 P a 
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SttzE 16J:030MH 2-300 MHz. U < 5 0 

MHz -2 0 omzcD-mn^^mii^ihtiVx. %M^l 0 

[0 0 6 5] Q QU¥izco^mm.mitm 

0 oiz^ojfm-^ntii oij^x\;i±.i i 
oi3 07.i;kT<Dmmm(DU^t\zj:o. ±^mmi2t 

C{7)i^^. 0. 4-4. 0 P aCDfStfXJET;:?^^ 

[0 0 6 6] flU:^. TgP«Ml5(C. /N';i.X/\'-r 7X« 
iHl 7;0^(E>^EE2 0 V- 1 0 0 0 VT^SSt^i^'O. 1 us 
- 1 0 MS, J?^L< tl, 0. 2 us- 5 AisTiEC0/t;i/ 
XgRii'COx^ — 7^^;0^'O. 0 5 — 0. 4C0/N'-f yX^HI 
JtjOL, y^ X'-T^^OOtt^^-f :t>^^JPLTIS*^4 OiC 

[0 0 6 7] jLy^y^'ijxit. iJ7.ii:mU3 2'cmm 

[0 0 6 8] ^7t±a5«®*/X-3 0 tCtS. :^-^>-^ 

[0 0 6 9] ±n'^<Dum(Dmmmj:^^m±^'^^iz 

(D^^^l^. :^^BM'T:{t. 0. 4 P a^i:lib4 P acoiSffi 
::^fXT5 X 1 0'%l^L 5 X l 0 "cm~=COy ^ X'V^S 

t^-D. i^mz^'7.(Dmm^m^'f±u%'x:i^-'Uy 30 
mmi sizit. 'i'^>x^^;i/^-©jpffi(^/\WTx«a^ 

OmmiiT^o 

[0 0 7 0] 6 chU 

T. 3 0MHz?i:l/^L3 0 OMHz, $f^U<tS50M 
Hz7'ctVib2 0 OMH z (DVHF^fflVi, 1 0:^7^xa 
±1 1 Otf-^X^T, Sf^U<t3:i 7:tf^xl^±7 2ij 

^7.uT<D^mmhL<\ti&m& (iKHzi^i.T) mm 40 
(D&^jft(Dmm¥m\z^D. ±mmi 2 truMmi 

[0 0 7 1 ] m2\Z. aTc^it-Y i7 D hD>itP|Sr^i;* 

60= ©ill ^\ 

2m \a;2+v2/ 

E^D f 1 
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—m^^-r. #tKtfxti7;i^=3*>tcc,F«^ 2- 1 0% 
m^fzhcD. ^as^c^E/j^i 1 p aTS^o -fyx-^m 

f - 2 4 5 OMHzCOT-r^DKECRc^J^^^ 

[0 0 7 2] 5 OMHz^ f ^ 2 0 0MHz[l43l^T 
y^X^^mt. -^-f i^ui&ECRO^m-^lZit^X 

10 immmu^^L2Mmmi5.Tr^. ^tz. isxcDmmh 
p>*oft^ffli^^ci:(Cct-3T, y^^x-rmmcDff&nm 

tLX. 5 X 1 0 '"cm^'^iCO. itS(CSSOi«l^^y^ 
X'v^^'ft'on. 0. 4- 4 P acofSJET-iSU— KOfflS 
;:/^'"Itg<i:7^ci:^o $btc, ;yxc7)«@it>ia«{zitS;^i:V^;'c 
S \ 0:^(Dmmm\ZitLXS i^S 'iN^(DT 

[0 0 7 3] 5 OMHz^ f ^ 2 0 0MHztC43l.iT 
20 {t. SdStCD 1 3 - 5 6MHz <7)¥fT¥1S«StClt^T, 

/NWTX^Jt)DA^C^(cJ:0> yym^mm^iy'J::i> 
hit^^i^xmthLfzD. *m^^tr^'X^fflV^T7K^ 

^ X ymt^{t^^^xmyM.x^mr^ :it^^x^ 

[0 0 7 4] 2 0 0MHz 

^tC3 0 OMHzJl^±t'fci:-?)<h, X"^' Xv^S;0^-ii5 < ;S 

'gjT^f^', :^^ys<Dmm-!^^Mm\zuoyymmTX^^'^^^ 

[0075] msiz. +h-f/7DhD >iinftB$i:*E^B#B$ 

To «m«B#{ciS)^iScoi)gai4^tc«^;0^*t#^x:^^^;i.:¥^ 
-^eOib, it-r^n ho>#ni5Sti Bc=2 tt f • 

(m/e) ^EPJDU^tB^lcSj^^co ll^ffli^^tcWT;:?^** 
^x^^;^^-^ elchb;^^^. el.eO^l, m(D^O 

\zr^^. 

[ 0 0 7 6] 
[Si] 



v^-^ {cj + ct; C)2 y 
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[ 0 0 7 7] Z.n6(D\t (=el/eO) ^khLfzt 

e : f : mmi^^ 

K = (l/2) (y^+o)-) { (co-o) c )')) + ( 1 

/(y=+(a; + a) c)^))) 

0, ffi;^lP= 1 P alc4ol/iTti, f^SOMHzTk^ 10 

:^P= 1 P alCiDliTfi. 2 OMH zgSJ^T(Z)SK^ 
o\Z. 3 OMH zi^TcoJ^SScTl'^:. m^^LcoJg^ch 
[0 0 7 8] f^^. ;^fXiE^f5<-rn«-tf-r hn> 

5X1 0"'cm"^@gi^_h{cT^[Iti. ^'7.<D]^t^tl.X 
0. 4 P aT^i^t^ 4 P a , if Sb< 1 P agg/i>^b 4 P 
acT^ra^/O^'^Vi. 

[0 0 7 9] ^-(^u vuy^mmwz^^m^^^tz^ 

^ hm ^ t^f^^ o \z. 'A&\zi57.(Dmm'^m^'r\z'^ 
-f vuy^mn^^^mznm-t^izit. -fjxE^i^^ 

0. 4P afj.\.^{.4F aa)J£f]X\t. y ^ Xv^/SifflrS 
m^mMtVT. 3 0 7'j:l^L3 0 OMHz, i?^b<tS 
5 0U\^^L2 0 OUHzCDVHF ^m^^^i&^W^^$>^o 30 
[0 0 8 0] l]4ti. ?¥*CD-7^^T-KD>:^i):5"r 
T±gP«M^I*iftL, TgPaffi±t'±^— ;^J:^t;^f^)cDffiS|?- 
B^-^;^^c^:#t^C> 6 8MHz05^gj^^g®:^^EP^IPL>^ 

umizm^^ti^-i^tym^mj^ydct. unp^ 

^^S^±tf^i:«^{c<l< u-\yyyt^lz^O-(:t>-)}U 

[0 0 8 1 ] m4^^^. t¥*c7)Ty^^ hD>ifem^c7D2 
0 0:fJ^7.o:)m^lzit^. AV^i/S-i/i Oi^T 

(c-r-stcti, mmBo^^m^t. unmri5:iz:^i^x 3 0 

[0082] ^uVu y^x^%^M\t. ±gr^«11 1 2 

(Taittffil 5) 7:i^b±snmi 2^x(D^m. mmt^^ so 
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OMHz, Bc = 37. 5G. MMMM^ o 0 mCD^^ 
X\ ECRmM-/)^. Unmf}^^3 Oir\mi^mzmfS.^ti 

[0 0 8 3] :L<DXv\Z:^mMX{t. 1 2 chT 

w^mmi st<Dmx\ twmmi 5 izw- 

itmnm(DM^<iiO±^mmm\zmimr^. cntcj;^ 
T. y^mmmx(Dunizwiff<simm^m^3 o:fj^7. 

xni^lzm<a-U>yti (EXB) 
T^nmmx(Da-ly>yti{z^^mi^ H U -7 hSi^tc 

J: -S) y ^ x-^m^(^m\H(D^i^—'ii(D^±^u <fz.t 
[0 0 8 4] la 1 (Dmmmommmf^^^ 200 (Cctn 

(D^MizMf^^n^. ^itt-DX. ±am(DumzMLx. 

(D^^uir^X \t. E C R m^;O^W^«B® b ig i ^{4S 

izmf^^nx\^^^o ECRmi^tun-^m^t. sommi^ 
± cDgggt?:?^' h^fzisb. c: CO r^i T< 7^ > ^ ^ s^* * 

fztzL. umco^m^m—izy^ x-^mm-r^fz 
^iz{t. ECRmmmn(D^mizniounm^^^mc 
^^(Di^Lmiz. ^^i^{tmn<D^m(DE c R^M^^^^b 

H&<DEC RmM^k 0 h^TUm'^miziB:<U^J:o \z 

mfS.^n^(Df}m^i^^^. co^t^icoi^Tti. mx^ 
mizm^^o 

[0 0 8 5] i^±m^rz^v\z. miiz^T^^m(Dm 
mmx\-i.. x^7:-^^^m'^m^&nmi 6 tLx. 30 

hu>^miz^oi3X(DmM^^Mii>x\^^^rzi5b. 

m^l 0\H<D:^*7.J^ti^^0 , 4 P a^i:t'iU4 P a<0{£EE 

<DTxh^^i.rzr^x^^m^n^. ^tz. y-x^ 

X<7:>^'t><Dm^l^^'PU<U^(DX\ M.^4 0CO9limiZ 

[0 0 8 6] mm.'Mi 0(7)rafflti, im±\:&isbm'j > 
^'3 7 {zjz^xx'^x-7^un4 oH&izm^it-^-tt^ 

[0 0 8 7] U:^. i*mihi;iiis6ffiU >^'3 7 <hLT 

n^^m^^^o c(Di}km±c]his^m'j >^'3 7 ^^miA 

>^'3 7^co5='*;f^*^f£M-r^ch^[::7^y^c^I^S?>!) 
^ }t ;t -tt -5 c ^ Tl/^'T ^ -5 . 
[0 0 8 8] Um4 0 cDl^iZJcoiS^i^fr i 3±tc, 



25 

mu^ti^^oiz. -^^y^ti/^-s 9(DT^^<Dmm 

[0 0 8 9] ^fz. m^mM2 scDmmz^o. mmi^ 
(D^mmmm2 2^i^/v'VT^mmi 5 (i5a, is 
B) tum4 o^if^^Lxmmmmm^mm^n^o z. 
cDiKm-vm^A o{mm^t}izj:DTS(^mmi sizw^. 
±. un^n^o ^m%iiiz^r}gf,±^rirzmm4 o(D 

^mz^i^T(D^mmmmt}^m^Lx\^^^ t^u^ 

mmzm^LT. m&mi:J7s(Dj±^{z+^iiX^:ito:> 

iz^r)um4 otmi^fzDMi^t'^nrzD-r^ztittr^ 

[0 0 9 0] chc5T\ f^m®«Sl2 2^i, y^^X-^^ 
<7) -1- :t > t c *r -r -5 A J 1/ X / \* -r T X (7) / w T X f-^ ffl ^ M u 
^mizi^mT^o jE^is«ai^ffli'^T/N'-r 7x^LTi^ 

^^r^\^K Lt^L. /1Jl^X/\WyXTti-r:t>X:t-^-iH 

^im^t^^^o wm^mmzt^ -DXL^orzi^. mm:^^± 

[0 0 9 1 ] *%0^Tti. /N';i^xA'-r 7X(7)Enjtjp{c#vi 
mm^mm2 2 (Dmi^miz^±-t^mj±(^±^^i^m 

A;UX/t<TXc;D?^^^Hi*^;ta6tc, tti±ffij*J^ 
^^m-ffzZ.tlz 1 oco^S^O^'fe-So 

[0 0 9 2] mEE1^M^^(D—mtLX\t. /^Ji/X/W 
7XCr)H3Ja{Cf*V^#tt®«SIC0M5gP«1t-^-r-SAWTX 

mBEco— if K8tt3CDfl:/£co^{l: (v„) n)\.7^n^T 
Xllffco;^ ^ $ ( V,) CD 1 / 2 l^Tch ^ cfc {c=tt/Sr 
-sco;:?-?^!.^, A^Mir^i. TgRmm 5c7)«®{ci^ttb* 

V = -5- = ''^rTg-T,) 

[0 10 0] fiU. q : (To-T.) ^r^^SCKf^iC^A 
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^nfzmm.wt^hu^i^nmMm(nmM^n<\^fzyy. m 

[0 0 9 3] •^^\^A%^tz. {^(DmSMU^^hX^X. 

n)\^7.n^ T 7.n&(r>nm^^< LTttjEVcv<^±#^ 
}ip*fJ-r^:;^)£^S>^o ^b(z, #«®SlHlSS<hA";i/X/N* 
-1- TxmEPibPfHlS&^S'JfeC'Eg. ^J;tti'ISm^'fiHB«}t 

10 [0 0 9 4] '^\Z. 1117-111 1 S^ffll^T. *%HJ{C4o 

(Vc) hn)],7.n^ y 7.n&<J^m%\Z'z>\.^xwm\zm 
[0 0 9 5] ^-r, *%B.^co/\";ux/N*'i'Txaa^ 1 7 

^^^^x^m't^m.'^\^^^^f)m&(Dm^mi \zjYcr^ m 

Xti : T, h^^. 

[0 0 9 6] g|7 (A) (nmM^y^uv^y^ziyj'y 

^) ^m^\.xu:mz^im\^tzm. "hmmmxz^yyzr^ 
X'^^^^^^tzm&x(D'^n^mx(j:>uMm^<r>m.^ 
m&^mi (B) (c^To 

^mmMm<j^m^Wi\z^ i: ^ ttsco— /iM4^cos:^« 

[0 0 9 7] 117 (B) Vf J:0IEmt;^j:-3Tli 
[0 0 9 8] 7S:*D. 117 (A) ,i5cJ;t/^f^c7)ittBJ-Trti, 

\z^^mmmnmMm.\z^^m'& (t^T»«®«^« 

[0 0 9 9] 
40 [^2] 

3S2 

E18St/[a9(Z. n)V7.^D.-^^\X.\ (T,/To) fri 

To-. : To. : To, : To.= 16:8:4:2:1 iiT 
5. 

[0101] m%(D (1) tz^-riiic. a;ux)i^To 
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toi02] mS(D (2) - (5) {::5K-r^i{c. /t;ux 
/IWTo ^/J>^<-r^ii-:::>nT. (V«/v, ) li 1 J: 

[0 10 3] mS, 119 t;:4oUTTo=To„ TOo2, 
To., To,. ToM. (Vc«/vp ) =1, 0.6 3, 
0.31. 0.16, 0.0 8 (C*fJj;bTli^. 'A\Z. /N° 

)i7.(D:ty (To-T.) mmti. ^m^mmon^miz lo 

[0 10 4] ^m^mmtLX. /P^O. Smmco^ft^ 
y>^*•7;^^:^ (£.= 1 0) *ffll^Tmo*<]5 0 

[0 10 5] mi oi)^^m^y^-^r^<^oiz. /i)i7.(D:ty 
(To-T.) mr^w±^<f^^iz^n. mm^mmco^ 
i^m\z^c^mi±y cM^tiizttmLTiz^umtr^ 20 
0, mnmm^n^/^)i:^mi±v,};i±^zur:>Ti.^ 

[0 10 6] W^^i. y^X-7X^y^>^'gS{C4Dl/iT 

y— hX>v^>^'TtS 2 0 volt ^ Vp ^ 1 0 Ovo 
It 

;<^;[/X'y^>^'T{l 5 Ovolt ^ v„ ^2 0 Ovo 
It 

mitm:X-y^>CfXlt 2 5 Ovolt ^ Vp ^ 1 0 0 0 30 
volt 

[0 10 7] (V„/vJ ^0. 3(D^^^m 

rz^vtr^tmmikmT^t. (To-t.) (D±mt^k 

(D^O\Zf^^o 

hX'y^>^/TiS (To-T,) ^0. 1 5 /z s 
/^;l^X-y^>^'Tti (To-T.) ^0.3 5ms 
^{t^X^y5^>yTti (To-T,)^l. 2ms 
tC5T\ To^^'O.lMS tCiff<;^cJ:'Sch, -f^>>— 

ti,<U'^X<^o Z<Dfz^. n^T7.nM.\Z^^^iry 

:x:^-)v^-(Dm\nmmi\z't^rz^. T,\t. o. im 

si^±. Jf^L<(i0. 2 M sU±7!?^'miio 
[0 1 0 8] fie-:?T, v,^fS<4o$^e>n-5y-hX 

0-100 <hi^t>t^c;:>, mpi^tT 3.,o.X Er =2 

0 Mm— 4 0 0 Mm. L. < 1 0 Mm- 1 0 50 
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0 MmiZ l.fzD-^^»Z^mti^$>^. 

[0109] H 1 0 o (D^^n^m c 

^n^n2. 5fS, 5fg, 1 0fg{It©Jn$-d:AcB#C7) 

x\^^nmmc^^m\z'r^^mtmm.t^^ti. Vc, 

^ 3 0 0 volt, c^l 0 cLt^L. O.lMS^ 
(To-T,) ^ 1 0 M s ^^y<Dlmmz^K^f 

^x-T^mz^mt^w^^^^^ (To-T,) cDgp^j^Tfco, 
/^juxt'zl-t-^ (T,/To) t\^x\tx^^fznn^^ 

[0 110] mmW'^^ni^x.rz. y^yx-^^m^cD^m 

<hLT {V^/v,)X^m.'Drz(D'h^. HI lT^-5o 
(T./To) ^/Jn$<L, (Vor/v,) ^^^<-r'5 

[Q I \ \] y^X'^^MmmtX.XO . 5^ (Voc 
/v,) ^{gSU, ?^iZt?cZ)^fr, (Vc./vJ ^0.5 
^An^<h, /NVUX^^-5=^^H, (T,/To) ^0. 

[0 112] t^^. n)V7.^zL-J'^ (T,/To) tS/h 
^ 1.^(5 ci:<:t>X:^;U^ — (7)S'J!fl(C^^?]T*S>>&;0^\ 

i^±{i/jN$<T^^/t;i'Xi|igT,/?:?^'o. 0 5m sU^<d 

(o'7i^m'hm\.<f^^. mi iti^-Tct^tr. o^ (t, 
/To) ^0. 0 5Pb^tc7) (v\c/v,) coigT^it^r?:?^ 

T^O. (T,/To) chLTO. 0 5U±T'1^trr-1Mti 
[0 113] CCTia 1 2 tC. y- hX>y5'>^*C75«?iJch 

bT. igl^;^*x 1 . 3 P a^y-^Xvitu^^cP^pcT^v-U n 

>^TlftCOKftMi:C7DX^y5^>^7*U- hE S i :fcJ:0;E 
S i 0:<7)-f ;t>x^^;u4^->fe#tt^^-ro >'Un>c;o 
X'y5">i^'L/- hE S i tifg-r:t>X:r^jl/^-Ttl-^^ 
mzU^. :t>x:^;u^-7i>n 0 VgSJ^iiT'^l, ^ 
;t>X:?'^;i/^-COtgJ!]ptctJfoT, ES 1 fcitiPT-So — 

>^Tti!i<h;^.c^^{t:JKiOX'y5^>i^>- hE S i O^tS, 

^:^y:ii^~^)V^-f)^2 QVnmXTX\^OX$>D. 2 0 
Vgg^e^^i, -f ;t>x:^;i.4^-<htt{3E S i 

[0 114] ^<Dm^. ^>JZ:^-)V^—^^2 0 VgS 
iy^TT'tiTtitiic^a^irtE S i /E S i O,;0^'ooif^^ 
pS^Tl/^'^^ffi-r^o -1'^>X^'.Jl/:¥^— ;0^'2 0 VSS1^/.±T 
Ttl!l(tC7)S^itE S i /E S i O.ti, :4->X:t- 

[0 1 1 5] m 3ti. mmm<D-'mxh^mitm (s 

1 O, , BPSG, HISO^) COJL-/=f-ytf(Dmh\. 
T. C 4 F 8 :^'7v 1 . 0 P a ^y^X'T>ftU/tB#CD. ^ 
ft:fi^<t'>Ua>i:cox^>^*l/-hES i O.^XTS. 
ES i C7)-i':t>XT-;L'4=— ^:?lT^^T=b(7)T^^c 

[0 116] ^{[:^c0Xv5^>^'l/- hE S i 0,ti, 
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o^J:0-r:t>x;^;^^-0D^Sl^H^fT•(-) (X'y5^> 

[0 117] CCDIS:^, ES \ 0,7^H-)^^^{^)lZ^ 
itr^n^iZT. Tife^COS^ttE S i 0,/E S i 

00 tUO. ^nJ^±TE S i 0:/E S i {t^:t>X.:^^ 

)i^-(Dmm^mzMMiz{&T-r^. 

[0118]lll2,|ill3T\ mP.oyU'tX^O^m 10 
ffltC^fLTti. E S i ^E S i Oj(7:){fi-^, ESi/E 
S i O;^. E S i S i cOfttc7D:^#$^#«L 

[0 1 19] ^fz. zy\7.VX.y^>^ Cfi^m-hmt) 

bT-r:t>x:t-;i.:^-^Sx>x h X 5^c;ofrr^^^::^M•r 
n^^. mz^^^^^tm^ti^. 

[0 12 0] chC^TEll 2, El 1 3\Z^\^Tzmmt. 20 
ttT^S^o :t>(Z)X;^;i/^-^:^;0^*jei.^m'&<^&X^y 

'^r^z.hf^^^^r. mmu^i^mz{&-ri.i:\.^Oo 
[0 12 1] mmz^^h. (v,c/vp) tio. 3ju^ 

igv^ilS?it/i?^'f#bn?to Sfc. (Voc/v,) ^0. 5 

^mf)mnfzo 30 

[0 12 2] ;i(7:)J:^tc, Sltt®»Mc7)M5ffiPs1tc^i;^ 

.(Di/2&cftt^^^^\zmjs,-^^(Dt'^^<. 
•v'yi^Bi2 2cos«/?^^< ufco, mn.wmnnm<D± 

T^^o ^^-^lui. n)V7.n^T7.n.Ji.<^Mm^. 0. 

1 M s-1 0 /I s. *f^L<iiO. 2MS~5xis 
OilLi^j^gc: 0. 2MHz-'5MH2[C*fifO ch^< 40 
^UXt'^-x^ (T,/To) 0. 0 5^ (T,/ 

To) ^=0. 4 i:L.Tilffi®»iiicDI^Sc7)«|±|g{(:^ 

[0 12 3] h^^At^tz. ±fa^^«^*co||^mK«Kco 

mo:>m.'Dt^^m^^t:>^x . nnm,mm(^nw^\z^\: 

^p^^mz-t^ o \z Lxh^\^^. 
[0 12 4] :iK\z. mKDM^^m-^^. mmm m^^ 

tl'S i 02, S i N, BY'SGm) (DJZy=^y^^zm^^ 50 
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rzmmm\z-D^^X}^-<^. 

[0125] 157. t LX\^. C,F 8 : 1 - 5 %, A 
r : 9 0-95%. O, : 0 - 5 % L < tl. C,F 8 : 
l'-5%, Ar: 70 — 90%, O. :0 — 5%, C 
O : 10-20%, mKl^<7)^(D^m\^^^o y^vX-^^ 

m^^tA OMH z (r)ha:)^m\^^. l — 3 P a(Df£;^XJE 

[0 12 6] T^cC^D. y^x-^m.m'^mw.nM.i ^(D^m 
m\z\z^D'^^mJsJz(Dmmt^mrxr^m%\t.. ^mikm 

u^)i'<Dm\t. -(^y<^±mz]t^x^iyt})i<D±m^ 

P«1iLTtJ5-5 0 M sgS, Z-ymm i^fzittU^Jl 

mmmo:>is.u^ji) t Lx\t 1 0 - 1 0 0 s . mm 2 

0 /z s — 1 5 0 M s gS^ffil^^o :zn{Z^O^£-SU 

[0 12 7] ^fz. y^x-7mm^mi&mM(Dmmmm 
lis, /^)i^7/i^T7CDmmizit^&<u^, ^z. 
x\ y^X'^m.m^m^nM.<7y%mmm'^/'^)i7n^T 
7.<Dmm(^m.WL^\z\. . 2'D<Dfi\(D^m^m.mi\L-r^z. 
t\z^y}. miRim^mi)^x^rz. 

[0 12 8] /N^^I/XAWTXmffiCD^JatCio 

cichECcto. ^ ^yjL^-)i^—(Dmm^noo njv^n 

<TXtti!il 7 <hLT, n)V7.mm \ T=0. 

6 5 s . /i;i/XiH : T,-= 0 . 15ms, 
If! : Vp-8 0 0 Vc7)mi^^ffll^^Ci:(IckO, ^:ty 
x:t-;u^-£;o53'Wit'J± l 5 %i^Tic;^j:D, T^<DS i 
■^S i NchcoStRlti: LT2 0-5 0 Oit^ttco^ (/^^ ^ 

[0 12 9] '^\z. mi A\zxr^:^mn<7)m.<Dmf^m\z 
t^^2nMM(D~x'y7:^x.y^y^*^m.'^mm'r^. z: 
(Dmmm\t. miiz^Ltztmmt<^mf^x$>^^^. mm- 

2 o^m^rzmfisitt^-:>x^^^}^.xm<ii^o tspmmi 
5(D±mwiiz^m.^mmmm^m2 2:^'<m^f^ti. tsr 

xm^mm2 3(Dy''^7.m^mm'^tix\^^^. ^tz. 2 

0 V- 1 0 0 0 V(7)iEo/N°;i/XAWyx<&#t)^s-r^/^>'U 

X/N*-f 1 7^\ yuy:^y^':jy^y^i 9^ 

if^Lxmm^tiX'v^^. 

[0 13 0] mm^i 0 (Dmmizmkn±uih^m^) y 
^'3 7 A, 3 7B^^sb. y'^'7X'7m^o:>\^±^m^ 

tmz. ^SttlLCjAa^ffl U >^7'3 7 A, 3 7 Bn-(Dm>^ 

^(D^^Uy'yf^yy h^cDnm^m^ht^-tt^o mi 4 

C0*^mil:i;iZ^iS6ffl'J > ^'3 7 A. 3 7 B tC^ol^T, TSP 
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[0131] u^. nm±u&^m u >^'3 7 a, 37 

ffll^^o ^^c, TSPSMJ'J >^'3 7 At^tla>7=^>-y- 
l 9 A^cTTLT 1 0 0 K-- 1 3. 5 6MH z c^iScflilhi; 

u >i7'3 7 Btctiis^eagi 6ofl::^(^— ^^^^^'EpjtjD^n 

A, 3 7 B-\C7)^4^{^#^fSM*r^^tttI-7^y^CD|^S 

[0 13 2] T^t^D, gll 4(7)1 3A, 1 3C^iT;l/^:^ 
^TlS^$n^i^iS^#T^O. 13BtlSiC, ^vy 

[0 13 3] 'J>^'3 7A, 3 7 Bc7)#«tt:^^'fgl.^«^ 

[0 13 4] ±a5mM;^;\^-3 0 ti, il^-^c7)ll2lC0^ 

gP3 6;^i^b;trx#A^3 4. f57.1&m^Z2. ±SP«@ 
1 2 ^^rbTJia5mM;^/N^-3 0 {c;^'.x;0^'#fc;^$n^o 
±,n^mM-hn~-3 0 t::^ttbn/c7Lll. ^m^co^^am 

^^i5Xbli<-r^Ace6, 0. 3- 1 mm^^O^LiCT'cCo 
Ti5D, ±gP«ffi:^/N^-3 0±SriC7:):>^'XJ±ti i^fficoSc 
53^0 1;0^«E> 1/1 Ogg<h/j:^o 0 Omm^gcT) 

±:gP«S:^/N^-3 OiC^fLT, ±^Ll.Xl 0 OKgg 

[0 13 5] c:(7)«^, ^(Dm^^t^3 om 

mtin- 3 0 ^^iZ2^^>^^co4^^L^^ o t^spss i 2 (ca 

^■rntiSi^o mi 4a:>mx\t. S I C-^;^";f:>^co 

^mwhi.<\t,T)v^')-m<Dmm^(D7fi)Vh 2 5 1 t\ 

-hgP«<S;^/\*-3 Oc7)4^/uff Oco^^Hff^±gP«ffil 2 

[0 13 6] ±gpm«i;^A^-3 Q(D^pf^< th^ 

^L^^0gP5^^±gpmSi 2{cH^-r^:^ffiti. Hb±f5 
h 2 5 1 icPg^$n^t;c7)T;^cC< , i^m{¥m<D^^ 

^WXAi^Mmtin- 3 0 <h±grifl:M 1 2 ^^^ffiTt) 
[0 13 7] HI 3 4CO^JS0'JtC^iliT, ^jaUCO^Ct^i^T 



(17) mf^^ 1 0 - 2 6 1 4 9 8 
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ir^y^2 0, -r;^.£tD-5il«t«a^.2 3 {CJ:-5>IEm#ch:7"^ 
X^7:»^b#tfg$n^M«?^(-J:0»m®#iii2 2cD]Mig 

[0 13 8] C(75^gc7)f^^ti, El 1 iC^LAc2ttMM 

1 o\zmmi3 7.^m&<DmmxMXLu^^<b. m^M^E 
10 T^yy"! 8iz^oM&mm.r^z.tiz^io. mm^i 0 

2 , 15 miZ 20MHz-'500MHz, ff^L<ti30MH 

z~i 0 omz<Dmmi&mj£^wi}uLxr^X'^^^± 

7/i>^b 2 0 1 0 0 0 V\ mm^^^O. 1 /iS- 1 0 MS 
^EPiJOb, JaS^l OrtCoy^X-T^$iJPLTM*^f4 0 
20 [0 13 9] Z: (D^Z)UnjV 7. /^-( T 7smj±<7) WWZ^ 

^umzmm. mmxm-^i^^z.tiz^D. ^mmcDm 
1 7Ru^mmmm2 2 iZ'Z^mu^wm^m 1 (7)m:mmt 

[0 14 0] mz. m 1 5 7^^V^biil 1 7 tCct O*%0.^CO 

mmm<DX^X'rjiy^>^^mtmmumf^x^^ 
t^. mmmf^^&2 0 o<DmfS.^mu^. mmmfS.^^ 

30 2 0 0 con 7 2 0 Hi, M^L^bT^f?, IS5f44 0(D^*l- 
^mizmm-r^^^^^L-iZLX. ^-37 2 0 4lcJ:^iE 
K^tiTS^^^^^cti^i L.^+[B]*icoiSS-etHiei->5 ct ^ 

^^^nxi^^^o ;^ci:*5, n7 2 0 1 mgJ4$nTl'^'5o 
&(Dy"^X-7<D^f&j^im^^mz. m=F<D'^-{ ^aha 

#<-r^c7)7i?^'ctt/^o lt^^l. El 1 c7)^j5g^jcDii-&, me 

{Z^Lfz^OiZ. m,n<D ^^^HiSlX ti E C R 7&» 
40 <, ^^L-Mi5:Xy''yX-^mmm5:<UKiM€^m^f)^tti 

[0141] El 1 5 (Dmmmx^t. mmmis,^^ 200 

(DM'bLTzziT 2 0 1 7:/^'lHlteT^^ch{::ctoT?K«a):a' 
^iT^i^'^ftL, ia^(7)4^.Df^i5TtiS#^Jt = 0, t=Tc 

t = 1 / 2 ToTiiMM7:?^bigi/^{3:gtcff^^$n 

137 2 0 1 ;^^'«^^fcJ:t/^L^+lH]$5c7)iigT*lH]te-r 
^^1^, El 1 7 tl^Tcte^tl, MmMc7)4iPp1g|5t~*3tt^ 

50 ^fui^^itizxDi^ismcmizu^. -rut^-^. ecr 
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[0 14 2] r^^. mi 5(D:3y 2 0 IgRT— ^.mi^T 
[0 14 3] :^\Z. m 1 8;5:V^UEI 1 9 tCctO^^e^cD 

2 mmm y ^ 7; v x ^ > ^mm t mmumfi^'^'$>^ 

2 ,0 ocouT 2 0 HI. mm'M(D^^{Z)^m-r^i^miz 
\H]^(Dx,yi^2 0 1 A^^L, m^'^comjj^mmcoj:: 

0 1 B^WbTl/i^o [a®(^X^y v2 0 1 AC7)f^ 
ffiE^<?5^^7!?^'SftU. El 1 9 (c^L/ccJ:^{:i. 

mizw-rrUf^^(Dmm^^m^m 1 con^^^jco^^t^irt-^ 

[0 14 4] :^t;:. m2 0 lzJ:0:^mMCOi&<D^mm^ 

mmr^o ccommm^^. mi 5{z^Lrz2mmm(^y 

^^2 0 o<DmffsL-^mt^^o mmmfSi^^2 0 o<d:jt 
2 0 iti@^xCT$.o, 9iim^<D^^{znfc.-r^&&{z 
mm-^nrzziT 2 0 5 t^izmm.\Bi^^mfS.r^o ziy 

2 0 5t^. mfmi^2 0 3 tmz. X'yS-'^2 O l A<Dtps(. 

^m^momo^M^n'T^o c(D^vf^mmz^D. m 
1 s(Dmmmtimm^zi.x. un<D^'L^imiz^^f^E 

nm-^n^o Tts.t^^. ECRmM'^^^nco±mizMK) 

[0 14 5] :^K{Z. 112 1 t^\.^Lm2 2 (let O*:%0^CO 

fill CO mmm t^c ^ 2 «® ^ cDy^^X'^x.y^y c^-^m ^ 

g^l 0CDi^HtI2*fcO=i-r;^2 1 0, 2 2 0 ^ffix.T 
3, 4cDJ:'3tclilB;^^0#A^Cchtli: 0, [HieKI^^ 

mf^-r^^oizmfS.^nTi^^. =t'i';u2io, 220 

«0*'6feM0-0tl. [^M12. 1 5<D^m^0h± 
gpmffil 2ffltCl4gUTl/i^o cntZjcoT, MJ^^4 0 
±cO?S«?4^^ 3 0 ;tr ^XJ^T. if ^ L < 1 5 
i^TtCTi^Jl'^tClgfiELTli^o 3-f;U2 10, 2 20 

[0146] 'AiZ. in 2 3 . H 2 4 iZ^ D . ^^mco^ 

commm {zu^2 atsMco xtx >y ^ > ^'se ^i^j 
mr^o z.cDmmmTrit. mmm^^^2ooLLx. 

m}<Dmm'^l 0C7)/lH{-rt^oT7XT®f^T-R^t^{CSE 
S$n/i— *fo=i<;i.2 1 0^ ^<iATt.^-5o cico— *f 
co3<;u2io' (-^Ln-omc^t^^-$<JiaiiLT. [ii2 3ic* 
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En (1) , (2) T^L^cck-^ic. -'^mmm\zmm(D 

[0 14 7] 112 4 (CfiS^T^-Tct^iC, ^^Bti. S 
^^-^StSfgTT^c -*fcD3-r;U2 1 0' 

iztt^x. mist>^zt^^i:^^o 'rf^tDt>. m2 3com 
10 mmr^t. m2 2(Dmmmizit^T. ^iim^^^umz^ 

mmmm\z^^-f^mm^m<D^~'&^\^±-^it:^ c tt^ 

[0 14 8] ^fz. -^mmmzmm(Dm^^mit^'^ 

[0149] u^. mmmm^^ 200 1 lt. h 2 2 

[0150] ^fz. mmmf^^^ 2 o 0 1 lx. nmvt 
20 zi^)i2io' \zR^x. 112 5 ii^-rj:^(i, vimco 
jfLs^i o(Dmm\z'^'Dxmm.^tirzW^<Dumzj^ )\, 

^^j^(Dm.^'^t:>^k\zt^^. t£!i^co=i-Y;i/2 1 0' ibx 

^B;6^*m^^fii{-;^ci:o. m2 2 a:>mMmtw\\:^n^m% 
[0 15 1] 112 ^(Dm:m.m(D^o\z. i^tco 

ic, Sit®f^T<S?4^i^-TSHgLTt^^C'^o z.(DmMm 

30 w!^(Dmm^m^T^i^z.tt^x^^(Dx\ uM'b<DUPc 
mmm\z^n^mm^km<j^^~'i^^^±.^^^^:Ltf)^x 
u^m^'^^m.(D'i^—it<Drz^\z\'X. u^jvo^^st- 

[0 15 2] ^tz. 112 7 ic^-rj:^tc. — ^tcoi:-r;u 

2 1 0Ac7Dia^(C, n<;|.2 1 OB^^et, 2jac?5Z] 

tc. ECRmn^mir&x<7:)mm<D'u}w.^mt^^. e 
40 mm.^(D^^^xu'\L7^m\zmmit't^:it\z^y) . 

D -ti X t c ig L < :t -7 >^ :^ >! Ult ^ ft ^ c i ;^ ^'rT i 
[0 15 3] U:^. y.±.m^rz. 112 3 7!;lill2 7 CO^ 

[0 15 4] 11 2 8 7^1:1^1.112 9 (CJ; 0 *%0^<7) 

fi!i(OIISE^J(3;'cC-&2tt^^c7):7"^XN^X'y^>/7'^H^ 

50 <?|;3£^t^^ch:^[iJ^tt!!$nTi/i^o — fiJ^Jg^^^^^g 



(19) 



10-261498 
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2 4 0 ^ii^uTV^^o 3-<;U2 3 0Tff^^$n'5fiS:^B 

[0 1 5 5] fie-^T. EI2 8C0SISg^J{CJ:niJ. WifA<D 
[0 15 6] '^\Z. US O{CctO2^^0^(7)flbc7)^Jg^J^ 20 

mm^^. :z(Dmmm\t. mi\z^\.r:L2mMm(Dy^ 

SMI 2tc^Unr'S)iSiiKm;^ f iTtS. -^t^U^^^y 
j^^-^jv^-tm^tif^^^Wi'^iz. fgii^maii e 3?^^b 

±gr>«M 12 1::, mX.\t 1 MH z g^l^T<^^^/^j!S f 3 

4^-$: 10 0-2 0 0 VgSit::^^lt^t;(DT^'5. 
16 4, 1 6 Stiy'^Jl/^-T^)^. 
[0157] El 3 1 IC J: D > 2 

<^yyX'^:xL-j^y^'^mz^n^. ^mmmMm^ 30 

[0 15 8] SutCt)j7!!-KrcJ:^i', iS^O»»0Xtt^ 

Ol::4o^t^af4(?:>^(aSffi;^^0. 5-4. OPachLT 
l^-5o itaS^l 0|:^CD;^'XidE:^*4 OmTorrUTcTDigEE 

U^(D'X:\ A Q (D9Sm\Zl%\^X . ^^>(0^\^^t^ 

10« 



[0 15 9] — gst::. — *)-c;0 2l:S^ffliifc:/^Xv^ 

±m(Dmm.<j^mmwih^'&mzti.m.m'f^n^m{&(Di^ 

7^^±'tl t(Dm\Z\t. 0 3 2 i-^Tct-plC. «aSCDj^&Sc 

hmiz^^y ym^mm^m^r^mM^^mzmM^^ 

it^fc^iC. Si^*'XiE4 OinTorrB#(7)ipJ^gfixSco 

/E (4 0mTorr) &#t7)^i^ g fiXgCD 2 - 4 fg (4inin-' 

[0 16 0] E13 1 (C^bfcUffi^JTfl. y^Xv^^ 
6 iiLT. 2 OMHz -5 0 OMHz , 

L<t^3 0MHz-2o omz(Dmm^mti^m^^^ti 

MS^f^coti7.EE:^^. 0. 5-4. OPaOfi^ 

m\^^^z:hiz^o:^'xy''^x-^cDmm^^S:<f^o. urn 

[0 16 1] J^>(±i£-<rc*:^0Jco^SS«^l(C^V^T. 

m\z^m^±r^mmh^^i^ti^o -^:it\ jiut. 

[0 16 2] ST. : T., : To~Tr 

(c^oi^Tti. III3 3 ic^-rtltc, f^3fo(fo= (1 
/T,)) <7)j^^Sgc^H(3 7 0-8 O%SSc^«;^;0^*^S 

n^c m§:izwi}u^n^^jfm. sixo/vziTOisS/O^' 

[0 16 3] 3 fo U^Mim^^fS.^^^'D/^Jly./^ 

^ T y^unmp^izi^—izmu^n^miz-r^rz^iz 
m^izm^^rfts.tt\^nm^mH. ;^scic3T*s 

^3fotC3i^LT, f ^3 f 0 7'j:^^Hc7DJ3iS^fiK^^ 

[0 16 4] 
[ic3] 



T,=0.1 /rst-rS i: 3fo = 30MHz 



as 



[0165] 113 1 (I^L^c^JE^Jti, XIS/I^UX/W (t^t.^T, HiC?^ 4 0 ch^fr^f -^XgPmH 1 2 (' ti, 
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[0166] f = f , {^jfiTC7)-r > t:-^>X;0^' 

[0 16 7] 113 4 ^^mM^n-^x-^-^ji^^-mmk 

^ffi^n-r^b, 5 4ti^Hzi<;Hl 1 OMHz -2 5 OMHz 

mtim^^'t<U^fz^. lllT^L;^c.i:5iC. ^S^)!^ 
ttiSic7)ai;^^iS^&«iIi^Iifi^aii 6 iic^D^IS 

cDjag^ioti, t^m®a^l»2 2co±{cMf44 o^^^$ES 

[0 16 8] x^v^>^'^!lS^fTO^^. ffla^fT?^£^ 

^^a*44 0 1 5 (zeBb, m^n.-n-^m^x^ . 

(El^-ttr) \ ^XZ.^M-nT.^fh 

^"r^Ci:t^J:0, JfflSSl 0cojE;^^O. 5 — 4. 0 
P afcMi±S^»-r^o 5 4 1 3 . 5 

6MHzCDigigiS€EE*rJ[]n^TMS^l 0 t3:7*^^X-v'^% 
^^ii-'So C:c7):?^^X-^^fflt/^TKJN-4 0 ^X'y^>^* 
^laSr-^o ffi:^. X'y^>^'B^(Cti, TSPttffil 5(C. 
i^SBT^^'Q. 1 jLis-l 0xisS?^U<fl0. 2^5-5^5 

t^mMMU-hoy-^-h-D^^. i^f»Scox'y^>/7*^i[iS^ 

[0 16 9] ^^c. El 3 5 {-^-r J: -5 (c. mmm^wk 
n.-)i^^MM 5^ y c7) y ^ XT X ^ > i7'gM { c 4d 1/ ^ 

"7 7 ^x— V— HtS 5 3 ci:. 0. 5 mm— 5 mraCOSC'^ f> 
-;UK«^l^tlHLTt>ci:ti„ 7 t ^5^-'>-;U 5 3 
<;'^f3, E13 4 {i4o^t^=i-r;i-5 2Tcos^S>te-^->-;u 



(20) #F^¥ 1 0 - 2 6 1 4 9 8 
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^m.^m.mmm.t> A ^pn<'i':^>c;ox:t.;ur^-^fgir 

[0 17 0] ^T^c. :7r ^x-v—Jl^HIgS 3ti. 

X/t-r7XmMl 7CD}gtfe«ffi(7:)tSBt>^^'5Ac6^. M 
144 0 ch:7z^7^->'-;ixK^S5 3 chcTDPs^tii^— 

[0 17 1] 113 6(1, ^zD^gT^^X-^jEa 
10 SI^BtC®fflLfcgS(7)-Sr>^ffififfMLfciEMllT$) 

^s:KSM2 2c7?±(c^jp44 0 7:^^'«g$n^^3^4# 
1 5^LTa)TSPm^i 5{cts, /t;i^x/NWyx«aii 
7:s^LKitsft«asi 3;o^*}$gg$nTv^^o 4Ui-^<^n 

#^swT^o. 4 3H, 1 0 ^X^ttihb-^-r ^7 

^T^m^^-chK^. jas^i or^icx^y5^>^\ 

[0 17 2] x^y^>^^5as^fT^«^> %M^Vxf^o 

ch(CJ:D. 5{LS^l 0cOi±;^^0. 5-4. 0 P a (Cit 

30 y l^y-r K=i-i';i.4 7, 48^::d-><hL, -7^:t^hD> 
4 lT%^L.7t-^i'^Pi^*#rSt^4 2;:?^bJ!ia^l 0 

l^TB:5f44 0 {ZX^y5^>//^i[lS^fT^o flti;^, X>y^> 
^'B^lCtl. TSPmi 5i:i, S^;:;^'0. l/zs-lO^s 
J? ^ L < 0 . 2 jii s- 5 M SCO Ajl^X/NW y XttJE^EP 

[0 17 3] ZLCD^oU^jVy^n-^ Y 7.m&(D^mz^ 
-^T, X^X'v'4»(7)'1':^->^Mf^(zSDaL.T. SlIiCA 

40 $iJta]^fT3o c:ntcJ:D. ia*4cou>?x h v^x^A^- 

[0 17 4] H mTlI^b/c*:%0J(;DX^Xv 

x^y^>57*gfi{-^i,iX. »m®:*[elSScDiS^ffiiEi:/1 
;U X /\W 7 X -aaSlHl K O / 1 ;U X mEE ^ SS: L T L , 

£&>/VlxX/N*<7xaaglHlgS^5?iJ;if:miltl53^gtbT15 

tt, n)i7.n^T7.m^n.WLm\z^m^mi^u^^^o 

50 [0 17 5] S 1 tr^b.t:X^X"-v'X';/^>^'^gc7)|| 
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[0 17 6] iy.±m^rz^mM(D^mm.mm?irt/^)\^x 

Cfi57. lift AT C V D il7. ^mX-t^mcDrnm^ 
[0 17 7] :^{Z. 113 7 lZ7r:Lrz:^mM<Di&<D^mm 

[0 17 8] Tt^t)^. ^*4^SgLTt/ioK^^&a^ 

<D±mm'x:M^mm'^t{tm<Dmm\zm-<Dy^X'^± 

^n&m'^izmx'r^ji- h<Dif^^^{z. -r^> • ^z^tuu 
mmtjy.mmmzm^^'Dx^^^^mAJi'- h^mnxi^ 

[0 17 9] :z<Dmmm<Dwmt. :j^coiioTs-i)o 

^m^mmi^^^m-x^x-^^^Me 2{zxwimi^mti 
^mmi^xy^x-ritL. ^'bfj^cisbmmom^^mT 

(Dm^^&tiizm^'r^. 

[0 18 0] ©ffi;^> -r:^> • 7>^:^>'l/«^^ffl:^X#t*&gp 

[0 18 1] (3)y^x-Tm±mm.mi erit«im{S:mti 

m^^mf-(DmAlz^Kl. 5 eVnm&.T(D{S:JZ^^ 

^^fzisb. em^fiS (6eVS^i^;lT. tt^^L<\t4 
eV^SiUT) T\ ^^-Dl 5 e Vg^i^±cOigXT^;U4= 

- Mi^y)^±miz'pr^ i^y^ x-^f)m ^ n ^ o ^(Dfzisb. 

f-^^mx^ x^^^-M.^ 2\zx^±-r^m^'&w.^<D 
ym.m z \z Tmrn-r^^it i)^x ^ ^ . 

[0 18 2] Z.(D^oiZl.T^:t>t'yyt}Jl^fSi(D^ 

^m^mmx^^imzu^fz^. mmmuxyx^^iim 
iz:^i^x^^m^m^f)m^ti^o ^y^fj)mmii7.t 

LX{t. CHF3, CH2F2, C 4 F 8 ^-S t^tiC F 
4f^a(Dy)U^ati~n'^>ij7.lz. iK^^tciCUTC. H 
^^tSil7. (C2H4, CH4, CH3 0H?^j:i:) 
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-tfTt^-^i^oo m^^m'?-^±miJ7.ti.x\t. imm 
u^^L\t2mm(Di^io7.^^~7.iziyrzt^cD^m^^^o 
'i^>mmiJ7.tLx\t. TBKDjtm^m^^tfxm^ 
m\^^^z.Liz^o. ^j}m^<-r-t>^±fs.x^^. 
[0 18 3] mBim^^m^<Dx.:^-^ji:^-mmzttL'. 

>mmiJ7.<Dm.mmiiL<^:^:^^m^^'^^. ^(Dm^^^i^-^\^^ 

[0 18 4] mm\z\tiS:Tr^^^-r:t>mm^7. 

ti ^ 7. xRm -r-sdiifeT^^c 

[0 18 5] :iK\z. 03 8 ic-r7^>i:^>^;^;^^figcoK 

^%^ffly^x-T^6 2 chK^fiis^i 0 t(Dm<D^m 

<hbTc;)vyT- hD>, 4 2tlx'-<^DiS<7)#i^gT«) 

0. 4 3fi^— (?:)y^7:v^fi)c:^4 s^K^itCLT. 

tl. ^10 OmT o r r ;6^b^ 1 0 T o r r (D'f3 7}I.X 

mt^-^^ ^umz^^y^^X-^^^^-^^. m^^M^ 

[0 18 6] 0 3 sx{t. msi izit^Lm^^mi^co 
^±mmtM^9iim'mm<Dmm^m<m^^rz^. 
^mxm^^m'f-^M^9&mmz&.Ar^ctf)^x^. 
M^iiim^i o{z^n^-(:t>aym^mmx^^o 

'^1 0\t5-- b OmTovTODj^tliZU^. 2 0MH2jy. 

Tx 1 0 CO 1 0 mf)^ ^ 1 1 cms (D^^m^n.^ 

x\x. ^^^T7.mw.n \z^y)^i 0 Qvxm^^titz 

^:^>(DXMXTzy7. h ^ntzTBiRit^^^^lzmnr 
Si02 + 2CF2 -> SiF4 T + 2CO t 

m^u-Dfzo 

[0 18 7] ^fz. CF 2(D-~'^mmiZ^^F(Dmm 
[0 18 8] ALXm^fz^r)\z. yi^±f)imm:^'7.t'i 

:t>w.miJ7.t^mBT^z.t{zj:.n . mm^i oi^t 
(D^^>h^>^ti}it<Ditm^m^niL{zmmxt. m. 
m4 0 <Dm:mx<DRjt-^mm(Dh<Dizzi> ha-)],-r^ 

50 [0 18 9] ii^mm. ^mMm\^^tn)\^7..n'^Y7. 
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[0 19 0] :k\z. ms 9\Z-(^>t'y>^i3)Vt^n,tL 

CHF3. CH2F2, C 4 F 8 ^-5 l^^i C F 4 

tr;^'X (C2H4, CHSOHfcCi:) ^igif, ® 3 9 co 

^XV%^^6 2 IZXtl^o 
[0 19 1] ^>?:^;u%*ffl>^^Xv%^^6 2T^i, 

^MH z T'cCl.iLtSgCl 0 MH z COR Fttaie 'i(D\hil^ 
n-r;P6 SfCH^JPU. icl00mTorr;6^^,^10T 
o r r CD:^'X/ET:7"^X'^^%^$-ti', £tCCF2^>^ 
:^;U^%^$i±'5o Ip|0#tC5!^-r^CF3^FiiHfiS:5j^ 

[0 19 2] ^>^;^;i/5!^ffly^X-^%^^6 2 

T C F O ^ C0fi£53^ ^ M^i^ ^ ii- -5 r i: ^iS IS /j: ;t 

:^-7rC>-^S i ^^ti'WK {ti-^^y. Si, S i C 

m(r)^pt^\.^m(Df3 7.\Z%^-^^^. ^^fi)c53^l^*^6 5 

[0 19 3] ;^^i5, n)Vy7Qt/'\)Vy7lh(Dm\t.. 

<Dmm<Dfz&. 2 ^ssbx^MSB? a \zm 

[0 19 4] ^ti^:^>mmi37. {7}Vz^>i57.^:^'\L 
[0 19 5] ^ffl^^l 0ti5~4 OTaT(J)]£f]\Z^'^. 

^m^m\^fz2 OMH zi^±cz)igj^Kmag 1 eicjco, 

5 e Vff^L<^i3 e V{^TT1 0 c7) 1 0^;5^e 1 1^ 

^/cm3cD^as^s^Sl:^^asy^Xv'^%^$ii:. ^ 

OScl 0 0 VTjPii$nfc<:t>CDA«'T7v-X h^n 

tzTmKjt^:^^^izm'ftr^. 

Si02+2CF2 — SiF4 T+2CO t 
5^>^'$n7^j:i^/i^, ^mtRit(Dmim:cy^y^'7)^aj 

[0 19 6] ^tz. CF 2(D-mmmizj:^FCDmm 
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3 0 iZj^Om'P^i^Tl^^^. 
[0 19 7] ±Tai^AccJ:e>l3. ^S-^:^;uaf.ffl:^XA<i: 

F^To-f > ^ >^:^ tcDitm^^i^i^niLizmmT^ 

M*^4 Oco^ffiTcOj^;$^^H)?^cQt>c7){i3> ^D- 
ti. ^^^53^15^*^6 STS^I^L, ^ffl^l^l OlcfrlM:^ 

{i^^iicfSM^n. ^sag^i o^;^«tzig55rSrLTfT^f» 

10 m(Dm&h±^{z{&M.-X:^rz. 

[0 19 8] :klz. 114 0{c-i':<r>ch^v;^;Uch^ffi5i 

izmm-r^mcDmrnm^^^'ro mt^^-^yji^aya 

^Uy^'X (CF3CFOCF2, U^THFPO<hllS 
T) ^AJ:0, /N'JU:/? 0 ^SSLTJjPi^A-<7'SP6 6 

:<r>a^.*'xB (hg^L, jaa^i ocDt^^icit-So mm 
/N^-f y^6 6Tii, 8 0 or- 1 0 0 OrtCHF PO^ 

SDS^bTiEcoi^^j^^f' J: 0 c F 2 ^^m-r^o 

CF3CFOCF2 ^ CF2+CF3CFO 
20 CF 3CFOlt\tmm^^U!^mr'^mL{Z<\^^:fy^. - 
Sr)5j^Mb^g;^^O^F^%^T^fci6, iP^^A-r >^a5 6 

F3CFOCF2 1 0 izmxt^ 

[0 19 9] 2, 7 40^1^;^ 

T'cCbtxtcMs^i of^Tcr);Kij;ts, ms 9 (om-^tmc 

30 [0 2 0 0] *%B^(7), »®K«[H]gS^h/tjUX/t-rTX 

chirJ:^, ^^^^tzJ^y^y^mmizmi^TCVDm 
[0 2 0 1 ] 

[%0^cO?il^] *:%H^iCJ:nt£, 0 3 0 Ommiy.±0)± 

nm<Dmm\z'^\^^Tmm/^^-y<Dmmt.^ij\ii:t^^Bj 
T\ ^Ac. Mmxm(Dmmthm±'^^rzy'yX'7i!i 

ii. mzmm^m^m-rct^^'is^^r^x-rmmm 

[0 2 0 2] *:%0^(ZJ:nti\ K*44^cOiSifeia8I 
(^^JtL^^S i 02, S i N, BPSG^) iZtiT^-fy 

X'^i!im<Dmisi^m^\^±-^i±rzX^X'^mm&miSLXf 
x^X'^ijimyjm^mmr^zty^^'ci^^^^ 
[0 2 0 3] ^fc, mmm^^<:^^'DW.^^-c^y:L^'^)\^ 
^-^^^nx. xy7:'^mm(DmiR^m^\^±'^itrz 
y^y 7:-^mmmmiBcuy^ x-^mm:^m^mm-r^ c t 

nO -^^^X^^o 
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[0 2 0 6] ^6\z^tz. -(^>t'^i^ti)Uo:)m'PS:^ 

i 02, S i N, BPSG^) IC^ft"^ :7"^ X* s^^aaco 

mn^m^m±^'^rzX^x-^ii!immm:BLZj^X'yX-7m 
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[113] ^-i ^uha>^mmtm^mmt{zwf'i)m 

[114] v^':^ ha>Jj(ttmffico±a5ttffi^Jg±ifiL. T 

^mmizm^B^^^^t^iz^m^^mti^muLrz^ 
CO, M^^^tcill^$n^-r:r>Jpismi±vDc 

$>^o 30 
[US] H 1 C0y'''^X-7X';/5=->:^7'ggcoa#iH!Fttc?5i» 
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[H 7 ] :$:%HJC0/N';i/X/N'-r ZXeiSfC^Dl/iTffiffl'T'^ 
^ S L 1. ^ tti «S?F^c^^J ^ TR-rH T ^ ^ o 
[US] /tjL^Xx^-T^^it : (T,/To) ti"S(D^ 

STo i'&it^i^rzm(Dm.n^m(DmitLm.mt^:t>x. 

[HQ] A';UXx;L-5^^1t$-Sc7)^S. To ^mit 40 
^i±fcNpcoM*4*® comiiSfl^ ch < :t > x;^jl.:^^- com 

[HI 0] /^jixcDy^y (To-T.) mrst. mm^m 
m(D^ti^miz±c^mj^o-mm^(Dm±nji.Vc.(Dm 

[HI 1] /^jUXr-'^-^^ltch (V„c/vJ (7)P^^ 
CHI 2] «^:/7X^:7-^xv{[:L/cB#covU 3>i:^ 

{l:Jli<h<7)X'y5^>^'U~ h E S i ^JzlfE S i 0,c7)< 
:t>XT^>il/:^-fe^?'(4^^-rilT^-So 50 
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[HI 3] ffiftJriCOX:y5^>yc7)^JchUTC,F«trx^ 

[HI 4] *%0^c7)flUO^ffi^J{i;^j:^ 2fl:ffi^cD7^^X 
^X^y^>^'ggCO^^®HT^'&o 

[HI 5] :^^m<Dm<DmmMizu^2mmma:>x^7: 

[HI 6] HI 5 7"^X-rx>y^>^g@c7)?^j^^:fljitf 
mi 7] HI 5c7)y^XTX'75=->ygficOECR« 

[HI 8] '*%B^cO{t!ic7)SIM^J{C7^j:^y^x'TX'y5^> 
^*^S<7)«8^ffiHTS^o 

[HI 9] mi s(DXyX'^jiy^>^^m<Dmm^^ 
[H2 0] :^mM(Dm(Dmmwi\zu^. 2mmm(DX^ 

X'-^X'yf^>ygMOffiSffffiHT-^^o 

[H2 1] :^mmm<Dmmm\zu^. 2mmm(DX^ 
x-^x,y^>if^m(Dmmmm'x:^^o 
[H2 2] m2 1 <DXyX'rx,y9'>^&m(Dmm^^ 

[H2 3] :^mM(Dmo:)^mmizu^2mmmcox^x 

-Tx^7^>^'^SO^SPm»fMHTfe^o 
[0 2 4] H2 3 00:7" •^x-^x-y^> ^*gficoi^SffHH 

[H2 5] mmmf&^^o:>m(D^mm^^'rm'T:&^o 

[H2 6] *%B^cofibc7D^j56^J{c;^j:^. 2fl:ffi^coy^ 
X'-TX^y^>^'^ecoffiSff®HT^^o 

[H2 7] :^mBM<Dm(Dmmm\zu^. 2m@^coy^ 
[H2 8] *%0^cofi!ico^]5E^j{c7i-s, 2mmmyyx 

V X ^7 ^ > ^*Sfi Olffigff ffiH T ^ o 
[H2 9] H2 8(7)X"p^X-TX^y^>^gBc7)ffiJ»5j^:rtJ 

[H3 0] ^mM(Dm(Dmmmizu^. 2mMmy'yx 

msi] miiz7f:i^rz2mmmx'^X'^x.y^>cfm 
m^&^Lrzi\^a:)mmm(Dmmmm-T:$>^. 
(H3 2] x^XT^±mnm<Dmi&^t^^nmm{& 

[H3 3] /^)i7./'\'^Y7.nmcDm^mtmmmti<Dm 

[H3 4] ^^:^^-)\^^'-m^t^ikm:^^(Dz> 

X ^ > ^'&m^mm l tz m o^mmm h t ^ -5 o 
[H3 5] if^m<Dm(DmMm\zt^^. •7"^xvx>;y^ 

> S COiit K^f ffi H T ^ -5 o 

[H3 6] ^^m^^^ ^um,x^y:'^^^^m.\zmm 
\.rz^m<D-n>^m.wm\.rzjEmm'<:h^o 
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